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WINDSCREEN DEFLECTOR FOR 
AUTOMOTIVE VEHICLES 

REFERENCE TO RELATED APPLICATION 
This application claims priority from U.S. Provisional Application Serial No. 
60/545,360, February 17, 2004, the entire content of which is incorporated herein by 
reference. 

5 FIELD OF THE INVENTION 

The invention relates to windscreen deflectors for convertible automotive 
vehicles. More specifically, the invention relates to a deflector assembly having first 
and second cross members for moving a membranous windscreen between extended 
and retracted positions. 

10 BACKGROUND OF THE INVENTION 

It is known to provide a windscreen behind the head restraints of the front 
seats of a convertible car to minimize buffeting experienced by the front passengers 
caused by eddy currents while driving in the car. 

An example of a windscreen is provided in United States Patent No. 5,211,718 

15 (718) to Gotz et al. The 718 reference discloses a wind deflecting cover having a 
vertical windscreen that is extendable from a wind-up spool or roller disposed 
immediately behind the front seats. The cover is extended upwardly and secured to a 
cross member of a roll bar. A horizontal frame extends along a space between the 
roller and a rear end of the passenger compartment. The frame is covered with a net 

20 to form a resting cover. The frame and resting cover are not, however, movable or 
collapsible to accommodate a row of seats between the front seats and the rear end of 
the passenger compartment. 

Another windscreen is disclosed in United States Patent 6,030,027 ('027) to 
Graf. The '027 reference discloses a wind protection arrangement having a flexible 

25 membrane extendable from a spool supported along a rear end of the passenger 
compartment. A bow is pivotally coupled to the vehicle body. A deflecting support 
is pivotally coupled to the bow. The membrane extends horizontally between the rear 
end of the passenger compartment and the deflecting support. The membrane 
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continues vertically from the deflecting support, so that an end of the membrane is 
fixedly secured to an upper transversely extending bar of the bow. A refracting 
mechanism extends between the rear end of the passenger compartment and the 
deflecting member. As in the 718 reference, the retracting mechanism of the '027 
5 reference would interfere with and, therefore, not accommodate a row of seats 
between the front seats and the rear end of the passenger compartment. 

Accordingly, it remains desirable to provide a windscreen design usable in a 
passenger vehicle having front and rear seats and a device for moving the windscreen 
between a refracted position stored behind the rear seats and an extended position 
10 disposed behind the head restraints of the front seats. 

SUMMARY OF THE INVENTION 
According to a first embodiment of the present invention, a windscreen 
deflector assembly is provided for an automotive vehicle having a passenger 
compartment extending between opposing sidewalls and a rear end. The passenger 

15 compartment includes front seats and rear seats. The windscreen deflector assembly 
includes a flexible membrane element, a first cross member interconnected with an 
end of the membrane element and a second cross member operatively coupled to the 
vehicle for movement between a refracted position disposed along the rear end of the 
passenger compartment and a use position disposed between the front and rear seats 

20 of the passenger compartment. The assembly further includes a linkage operatively 
coupled between the first and second cross members so that the first cross member is 
earned by the second cross member during movement between the refracted and use 
positions. The first cross member in the use position is spaced above the second cross 
member such that the membrane element extends between the first and second cross 

25 members to form a generally upright windscreen portion and further extends between 
the second cross member and the rear end of the passenger compartment to form a 
generally horizontal cover portion covering the rear seats of the passenger 
compartment. 

The first cross member may include a transversely extending beam fixedly 
30 secured to the end of the membrane element and side members extending from 
respective opposite ends of the beam. The second cross member may include a 
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transversely extending crossbar and a pair of legs extending from respective opposite 
sides thereof. The linkage may include a pair of first and second links arranged as a 
four-bar link connecting the side members of the first cross member and a leg for the 
second cross member. 

5 In some versions, a portion of at least one of the side members of the first 

cross member and the legs of the second cross member are offset transversely to 
accommodate articulation of the linkage as the first and second cross members are 
moved between the retracted and use positions. In some versions, the wind deflector 
assembly includes a rod extending between one end pivotally coupled to the vehicle 

10 and an opposite end pivotally coupled to one of the first and second links. 

The legs of the second cross member may be pivotably coupled to the vehicle 
for movement of the second cross member between the retracted and use positions. 
Each side member of the first cross member may be generally S-shaped to define an 
inner portion that extends orthogonally from the beam. The S-shaped side members 

15 may further define an outer portion that is spaced transversely from the inner portion 
defining a space between a side member and the leg to accommodate the linkage 
therebetween. The wind deflector assembly may further include a spool rotatably 
coupled to the vehicle, with the spool fixedly secured to a second end of the 
membrane element. The spool is continuously rotatably biased so the membrane 

20 element is wound about the spool as the first and second cross members are moved to 
the retracted position. In a preferred arrangement, the beam of the first cross member 
and the bar of the second cross member remain substantially parallel as the first and 
second cross members are articulate between the retracted and use positions. 
Preferably, the beam and the bar are adjacent one another in a retracted position. 

25 In another embodiment of the present invention, a windscreen deflec tor- 

assembly is provided for an automotive vehicle having a passenger compartment 
including front seats and rear seats. The windscreen deflector assembly includes a 
flexible membrane element, a first cross member and a second cross member. The 
first and second cross members have a retracted position with at least one of the first 

30 and second cross members disposed adjacent the rear end of the passenger 
compartment at a use position with both first and second cross members positioned 
between the front and rear seats with one of the first and second cross members 
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spaced substantially above the other of the first and second cross members. In the use 
position, the membrane element extends between the first and second cross members 
to form a generally upright windscreen portion and further extends between the lower 
of the cross members and the rear end of the passenger compartment to form a 
5 generally horizontal cover portion covering the rear seats of the passenger 
compartment. The first cross member may include a transversely extending beam 
fixedly secured to an end of the membrane element. The first cross member may 
further include side members extending from respective opposite ends of the beam. A 
second cross member may include a transversely extending cross bar and a pair of 

10 legs extending from respective opposite sides thereof. The linkage may include a pair 
of first and second links arranged as a four-bar link connecting the side members of 
the first cross member and the legs of the second cross member. 

In yet another embodiment of the present invention, a wind deflector assembly 
is provided for an automotive vehicle having a passenger compartment extending 

15 between opposing sidewalls and a rear end, wherein the passenger compartment 
includes a front seat. The deflector assembly includes a flexible membrane element, a 
first cross member, and a second cross member. The first cross member has a 
transversely extending beam interconnected with an end of the membrane element. 
The second cross member has a transversely extending crossbar operatively coupled 

20 to the vehicle for movement between a retracted position with a crossbar disposed 
along the rear end of the passenger compartment and a use position with the crossbar 
disposed behind the front seat of the passenger compartment. The assembly further 
includes a linkage operatively coupled between the first and second cross members so 
that the first cross member is earned by the second cross member during movement 

25 between the retracted and use positions. The first cross member may include parallel 
and spaced apart side members extending substantially orthogonally from opposite 
ends of the transversely extending beam. The second cross member may include 
generally parallel and spaced apart legs extending from opposite ends of the 
transversely extending crossbar, with the legs being pivotally coupled to the vehicle 

30 for movement of the second cross member between the retracted and use positions. 
The linkage may include a pair of first and second links arranged as a four-bar link 
connecting the side members of the first cross member and the legs in the second 
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cross member. In some embodiments, the cross bar in the use position is disposed 
between the front seat and a rear seat in the passenger compartment. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Advantages of the present invention will be readily appreciated as the same 
5 becomes better understood by reference to the following detailed description when 
considered in connection with the accompanying drawings, wherein: 

Figure 1 is a rear perspective view of a retractable windscreen assembly 
according to one embodiment of the invention, with the windscreen assembly shown 
in the extended position; 
10 Figure 2 is a side elevational view of the retractable windscreen assembly in a 

retracted position; 

Figure 3 is rear perspective view of the retractable windscreen assembly in an 
intermediate position between the extended and retracted positions; 

Figure 4 is a side elevational view of the retractable windscreen assembly in 
15 an intermediate position between the extended and refracted positions; 

Figure 5 is a side elevational view of the retractable windscreen assembly in 
the extended position; and 

Figure 6 is a perspective view of the retractable windscreen assembly in the 
retracted position. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figures 1 through 6, a retractable windscreen assembly for 
selectively covering a portion of a passenger compartment of a convertible 
automotive vehicle 5 is generally indicated at 10. The windscreen assembly 10 
includes a membranous windscreen 12 that extends longitudinally in the vehicle 5 

25 between a fixed end 14 and an opposite mobile end 16. A first cross member 18 
extends transversely between opposing side walls 20 in the vehicle 5 for supporting 
the mobile end 16 of the windscreen 12. More specifically, the first cross member 18 
includes a generally horizontal beam 22 extending between symmetrically opposite 
and spaced apart side members 24. The mobile end 16 of the windscreen 12 is fixedly 

30 secured along the beam 22. Each side member 24 is generally S-shaped to define an 
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inner portion 26 extending generally orthogonally from the beam 22 and a distal outer 
portion 28 stepped transversely outwardly from the inner portion 26. The fixed end 
14 of the windscreen 12 is fixedly secured to a spool 29 rotatably coupled to a rear 
end of the passenger compartment. The spool 29 is rotatably biased so that the 
5 windscreen 12 is continuously tensioned between the fixed 14 and mobile 16 ends. 

A second cross member 30 extends transversely between the side walls 20 of 
the vehicle 5. The second cross member 30 includes a generally horizontal cross bar 
32 extending between symmetrically opposite and spaced apart legs 34. As best 
shown in Figures 4 and 5, the cross bar 32 includes a leading edge 37, which is 

10 adapted to slidably contact the windscreen in a non-abrading manner. Preferably, the 
leading edge 37 is smooth to minimize friction with the windscreen 12. Alternatively, 
a plurality of rollers (not shown) can be disposed along the leading edge 37 for 
rollingly engaging the windscreen 12. Each leg 34 is generally S-shaped to define an 
inner portion 36 extending generally orthogonally from the cross bar 32 and a distal 

15 outer portion 38. The outer portion 38 of each leg 34 is stepped transversely 
outwardly from the inner portion 36 and pivotally coupled to the side walls 20 of the 
vehicle 5 for pivotal movement about a fixed axis 39. 

The outer portions 28 of each side member 24 are spaced apart from the inner 
portions 36 of each leg 34 to accommodate each of a pair of links defining a four-bar 

20 linkage 40. The linkage 40 includes a first link 42 and a second link 50. Both the 
first 42 and second 50 links are generally S-shaped. As best shown in Figure 3, the 
first link 42 extends between a first end 46 pivotally coupled to the first cross member 
18 and an opposite second end 48 pivotally coupled to the second cross member 30. 
The second link 50 extends between a first end 52 pivotally coupled to the first cross 

25 member 18 and an opposite second end 54 pivotally coupled to the second cross 
member 30. The linkages 40 allow the first 18 and second 30 cross members to move 
together between an extended position, as shown in Figures 1 and 5, and a storage or 
retracted position, as shown in Figures 2 and 6. 

A pair of actuating rods 60 each extend between an upper end 62 and a lower 

30 end 64. The upper end 62 of each rod 60 is pivotally coupled to the first link 42 of 
each linkage 40. The lower end 62 of each rod 60 is pivotally coupled to each of the 
side walls 20 of the vehicle 5. The lower end 62 of at least one of the rods 62 is 
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operatively coupled to a drive mechanism, such as an electric motor or cylinder-type 
actuator, fixedly disposed within one of the side walls 20 of the vehicle 5. The drive 
mechanism actuates the first 18 and second 30 cross members between the extended 
and retracted positions by pivotally driving the rod 62 relative to the side wall 20. 
5 In use, the drive mechanism is selectively energized by a switch in the 

passenger compartment in the vehicle 5, as commonly known by those skilled in the 
art. Movement of the deflector assembly from the retracted position to the extended 
position is now described. In the retracted position, the first 18 and second 30 cross 
members are stacked in a recess disposed behind the passenger compartment in the 

10 vehicle 5. The windscreen 12 is retracted and stored in a spiral manner around the 
spool 29. The drive mechanism is energized to cause counterclockwise movement of 
the rod 60 about its lower end 64. The counterclockwise movement of the rod 60 
pushes the first link 42 counterclockwise about its first end 46. The second link 50, 
interconnected to the first link 42 by the first cross member 18, moves 

15 counterclockwise about its first end 52 in response to the counterclockwise movement 
of the first link 42. The first cross member 18 swings with the links 42, 44 about the 
first ends 46, 52 and remains generally upright as the second cross member 30 rotates 
counterclockwise about the fixed axis 39. The windscreen 12 is pulled at its mobile 
end 16 from the spool 29 by the first cross member 18. As the deflector assembly 10 

20 continues from an intermediate position shown in Figures 3 and 4, the beam 22 and 
the cross bar 32 move apart as the first cross member 18 maintains a generally upright 
orientation with respect to the second cross member 30. The membrane 12 is 
continuously tensioned about leading edge 37 of the cross bar 32. The rod 60 
continues to push on the first link 42 until the deflector assembly 10 reaches the 

25 extended position, shown in Figures 1 and 5. In the extended position, the first cross 
member 18 is generally upright and the second cross member 30 is generally 
horizontal. The membrane 12 is tensioned about the leading edge 37 defining a cover 
portion 70 and a deflector portion 72. The cover portion 70 is generally horizontal to 
cover the passenger compartment between the cross bar 32 and the spool 29. The 

30 deflector portion 72 is generally upright between the cross bar 32 and the beam 22 to 
deflect wind eddies away from the heads of passengers seated in the front of the 



WO 2005/080105 



PCT/US2005/005023 



passenger compartment. The deflector assembly 10 can be returned to the retracted 
position by reversing the foregoing operation. 

Preferably, a door or cover 80 is pivotally coupled to the vehicle for 
movement with the retractable windscreen assembly between the extended and 
5 retracted positions. In the extended position, the cover 80 is disposed beneath the 
second cross member 30. In the retracted position, the cover 80 conceals the 
assembly 10 while disposed within the recess behind the passenger compartment The 
cover 80 in the retracted position is preferably flush with adjacent body or trim panels 
of the vehicle. Optionally, the cover may be in the form of a trap door that articulates 
10 out of the way of the windscreen assembly 10 as it moves between the retracted and 
extended positions and returns to the retracted position to conceal the recess behind 
the passenger compartment. That is, the trap door conceals the recess behind the 
passenger compartment even while the windscreen assembly 10 is in the extended 
position. 

15 The invention has been described in an illustrative manner. It is, therefore, to 

be understood that the terminology used is intended to be in the nature of words of 
description rather than of limitation. Many modifications and variations of the 
invention are possible in light of the above teachings. 
I claim: 



